EE 3755    Homework 4      Due: Dec. 1.
Estimated time to solve:
Prob.1       //  machine code;               10   minutes.(10pts)
Prob.2       //  address computation;        10   minutes.(10pts)
Prob.3       //  solution is given, just run it;  15   minutes.(10pts)
Prob.4       //  write a program               5   hours.  (60pts)  
Having Script File    5   minutes.(10pts)         

Total                5   hours and 35minutes.

How to submit?
//  No hard copy.
//  Answer to the questions for problem 1 and problem2  on a file(name it as sol.txt).
//  Copy the solution code  for problem 3 to a file(name it as p3.asm),
//  and run xspim and save the output to a file(name it as  p3.txt).
//  ( How to save it? Just copy from the output screen)

//  Name your program file for  problem 4  as p4.asm,
//  and run xspim  for  p4.asm  and save the output to a file(name it as p4.txt)

//  Name your script file   as  hw4.txt

//  After you have  all  the above files(sol.txt, p3.txt, p4.asm  and p4.txt),

//  run the script  command.

Use “script  hw4.txt “ command // To show your work for  MIPS Homework. 

Use “cat  sol.txt” command     // To display  contents of  your solution file.

Use “cat  p3.txt” command      //To display the output of problem3.
Use “cat  p4.asm” command     //To display the contents of your program for the problem 4.

Use “cat  p4.txt” command      //To display the output of problem4.

then stop the script.
Example) SUN>script hw4.txt

          SUN>cat sol.txt
          SUN>cat p3.txt
 SUN>cat p4.asm

SUN>cat p4.txt

          SUN>  ( stop script  by pressing CTRL-D)

// Problem  0 : Write down your name and your  account.
// Your  Name :  #######

// Your  Account: #######

 ## Do all your work on sol.txt file for the problem 0 , problem 1, and problem 2. 
// Problem  1(10pts): 

LOOP:

0x400000    add $t1, $t2, $t4
addi $t1, $t2,0x20
nop
beq $s0,  $s1, LOOP

 

(For the problem 1)

Write  Machine code for the above 4 instructions without looking the Book or Notes.

(Hexadecimal format)

Hint :

opcode for add  is 0 and func field is 0x20.

opcode for addi is 8 and think about rt and rs fields.

opcode for beq  is 4
register number for $t0  is 8

register number for $s0 is 16 

## Do all your work on sol.txt file for the problem 0 , problem 1, and problem 2. 
// Problem  2(10pts):  Assume non-delayed branch.
2.1)Compute this branch target address:

 

0x400000    bne s0, s1, 3
 

2.2)compute this branch target address

 

0x40000c    bne s0,s1,-3
## Do all your work on sol.txt file for the problem 0 , problem 1, and problem 2. 
// Problem 3(10pts):
You should know how to use “xspim”
Use “  main” at the beginning instead of “__start ” and assume no delayed branch when you are using xspim.

 Write a MIPS program to show word statistics for a paragraph(textdata)

  Assume the longest word length is  25:
output format:

     Occurrences  of  word  contains :
   A  =  6   //{ a, distant, galaxy, creation, mythical, planet} so 6
   B  = 1    //{BEFORE} so 1   
    …..

   Z  =  
#############################################################

.data

textdata:  .asciiz  “In a distant galaxy eons before the creation of the mythical planet known \n
Table:    .space  100
#Hint) Words are separated by the space or spaces.

#     ASCII value for the space is 32(decimal) and ASCII value for (\n)  is
#     0  (this is for  the  end of the  sentence). 
#############

Solution code   for the problem 3 is given below:   all you have to do is run this code and save the output  to  p3.txt file. By doing this, you will be familiar with xspim(MIPS simulator) and will be ready to solve problem 4.
#############

############################### 

# SOLUTION FOR PROBLEM 3.    ##

###############################

#       $t0 = location of the string 

#       $t1 = hold scanned character

#       $s2 = holds the ascii value for a space(32)

#       $t3 = used for address computation

#       $s5 = used for starting address of TABLE2 for a word statistics

#       $s4 = used for starting address of TABLE4 for sentence statistics

#       $s0 = holds the word length cnt

#       $s1 = holds the address for TABLE

        .data

string:

        .asciiz "IN A DISTANT GALAXY EONS BEFORE THE CREATION OF THE MYTHICAL PLANET KNOWN \n"

return:

        .asciiz "\n"

newline:

        .asciiz "\n"

word_msg:

        .asciiz  " number of occurences of words containing \n"

eq_msg:  .ascii  " = "

        .align 4

TABLE2: .space 104   # for temporary use

        .align 4

TABLE4: .space 104   # for occurences cnt

        .text

        .globl main

main:

        la $t0, string                  # stores the address for string in $t0

        la $s5, TABLE2

        la $s4, TABLE4

        addi $s2, $0, 32                # stores the ascii value for space in $t2

LOOP:

         lbu $t1, 0($t0)                       # load the next charater 

         beq $t1, $0, DONE               # END of STRING

         nop

         beq $t1,$s2,RESETWLC            # space

         nop

         addi $s0,$s0,1                  #inclement word length cnt.

         ########## Goal:  Record the word Statistics  at the TABLE2 ############

         ### Step1: Capitalize the Character #######

         ### Step2: Record Statistics  at TABLE2####

         ########################################################################

         slti  $t2, $t1, 97         # < 'a'   // not a lower case.

         bne   $t2, $0, CAPITAL_DONE

         slti  $t2, $t1, 123        # 'z' + 1 // 97-122 lower case.

         beq   $t2, $0, CAPITAL_DONE # $t2 =1 means , character is lower case.

         addi  $t1, $t1, -32  

CAPITAL_DONE:                      

         addi  $t1, $t1, -65    # Set $t1 to table index. ( A->0, B->1, etc.)

         sltiu $t2, $t1, 26     # If $t1 is >= 26 then it's not a letter.

         beq   $t2, $0, NEXT    # Note that comparison above is unsigned.

         nop

         sll   $t1, $t1, 2      # Scale index.

         add   $t5, $s5, $t1    # Add index on to address of first element

         add   $t9, $s4, $t1

         lw    $t6, 0($t5)       

         addi  $t6, $t6, 1

         sw    $t6, 0($t5)

NEXT:    addi $t0,$t0,1          #point next character.

         j LOOP

         nop

RESETWLC:

         beq $s0,$0,PreviousSF

         nop 

         ###  Goal : Update TABLE 4 for occurences of Words Character contain.

         ###  TABLE2 has Character statistics of a word.

         ###  Using that statistics, Update TABLE 4.

         #### If contents of TABLE2's cell is not zero, 

         #####Inclement by one the contents of

         #### TABLE4's matching cell

         # address computation

         addi $t6,$0,25   # $t6 = for scanning TABLE2 

         add  $t5,$0,$0

         add  $t9,$0,$0

REPEAT26:        

         add  $t8,$s5,$t9  # Starting Address of TABLE2

         lw   $t7,0($t8)

         beq  $t7,$zero,NO_INC

         nop

         sw   $0,0($t8)  

         add  $t8,$s4,$t9  # Starting Address of TABLE4

         lw   $t7,0($t8)   # inclement and store back to TABLE4

         addi $t7,$t7,1    #

         sw   $t7,0($t8)   #

NO_INC:  addi  $t5,$t5,1

         add   $t9,$0,$t5

         sll   $t9,$t9,2

         bne   $t6,$t5,REPEAT26            

         nop  

NOCLEAR: nop        

PreviousSF:         

         addi $t0,$t0,1  #point next character.

         j LOOP

         nop

DONE:   # print and Exit..         

         beq $s0,$0,PRINT

         nop 

PRINT:  

PW_LOOP_MAIN: 

         la $a0,word_msg

         li $v0,4

         syscall

         li $t1,0

         li $t0,25

PW_LOOP:

         move $a0,$t1

         addi $a0,$a0,65

         li $v0,11

         syscall  

         la $a0,eq_msg

         li $v0,4

         syscall       

         add $t3,$0,$t1  # 

         sll $t3,$t3,2   # multiply 4 to get byte address.

         add $t3,$t3,$s4 # get momory address.

         lw  $a0,0($t3)  # get Character information.                 

         li $v0,1

         syscall

         la $a0,newline

         li $v0,4

         syscall

         addi $t1,$t1,1

         beq $t1,$t0,EXIT

         nop

         j PW_LOOP

         nop

EXIT:   addi $v0, $0, 10

        syscall                         # Exits program

        jr $ra                          #

        nop
//Problem  4 
Use “  main” at the beginning instead of “__start ” and assume no delayed branch when you are using xspim.
Write a MIPS program to show word statistics for a paragraph(textdata), and save it on a file (p4.asm). Run the program and save the output to a file(name it p4.txt).
  Assume the longest word length is  25:
When textdata is “In a distant galaxy eons before the creation of the mythical planet known \n” , you have to count the number of words start with A,B,C,… and Z

(Look at output format of the problem 3; It is very similar).

The output format is bellow:   

     Number  of  words  start with :

 A = 1   
   B = 1  
   C = 1 

   D = 1 

 ……. 
 Z =  
##End of output format ########################################################

# Then Why do we see above output  ? 
# A = 1   //{ a}    so 1
  # B = 1   //{ BEFORE} so 1
  # C = 1   //{ CREATION} so 1
  # D = 1   //{ DISTANT} so 1   

#  ……. 
# Z =  
#############################################################

.data

textdata:  .asciiz  “In a distant galaxy eons before the creation of the mythical planet known \n
Table:    .space  100
#Hint) Words are separated by the space or spaces.

#     ASCII value for the space is 32(decimal) and ASCII value for (\n) is
#     0 (this is for the end of the sentence).
# Template for the code will be given below.
############################### 

# Template for  PROBLEM 4.    ##

###############################

#       $t0 = location of the string 

#       $t1 = hold scanned character

#       $s2 = holds the ascii value for a space(32)

#       $t3 = used for address computation

#       $s5 = used for starting address of TABLE2 for a word statistics

#       $s4 = used for starting address of TABLE4 for sentence statistics

#       $s0 = holds the word length cnt

#       $s1 = holds the address for TABLE

        .data

string:

        .asciiz "IN A DISTANT GALAXY EONS BEFORE THE CREATION OF THE MYTHICAL PLANET KNOWN \n"

return:

        .asciiz "\n"

newline:

        .asciiz "\n"

word_msg:

        .asciiz  " number of words start with \n"

eq_msg:  .ascii  " = "

        .align 4

TABLE2: .space 104   # for temporary use

        .align 4

TABLE4: .space 104   # for occurences cnt

        .text

        .globl main

main:

##complete the program ####
#####################
